Our patient with prolapsed intervertebral disc at L3-L4 was given lumbar epidural steroid injection using loss of resistance to air technique with 3 ml of air. After 5-6 h, she developed severe frontal and temporal headache with few episodes of nonprojectile vomiting, followed by disorientation and agitation. An urgent magnetic resonance imaging was done which revealed pneumocephalus.
IntroductIon
Epidural injection is a widely used procedure for relief of symptoms associated with prolapsed intervertebral disc (PIVD). Several methods have been employed for identification of the epidural space, the most common being "loss of resistance to air" (LORA). [1] Although widely used, it comes with a rare complication of inadvertent injection of air in subdural/subarachnoid [2, 3] space, which can lead to symptoms of increased intracranial pressure. With the help of radiological imaging, location of air in cranium can guide us to locate the source of air introduction through subdural or subarachnoid space.
case report
A 50-year-old female with a chief complaint of pain in the back and lower limb was diagnosed to have PIVD at lumbar 3 rd -4 th level. The patient had a history of migraine for the past 1 year, for which she was taking aspirin SOS.
She had received two epidural injections and was posted for the third epidural injection. Preanesthetic checkup was done, and the patient was conscious and well-oriented to time place and person with motor and sensory functions intact. The patient was prepared for epidural injection with 80 mg kenacort + 0.5% bupivacaine 4 cc + 6 cc distilled water. Epidural space was identified in the first attempt using "LORA" (3 ml air) technique and the procedure concluded uneventfully. Following the procedure, the patient was kept in sitting position for 10 min, made supine, and shifted to recovery unit. Six hours later, the patient developed severe frontal and temporal headache which was independent of postural change, associated with 2-3 episodes of nonprojectile vomiting. Patient's condition worsened and she became irritated, disoriented, and agitated; however, patient's vitals remained within normal limits. An urgent magnetic resonance imaging was done which revealed multiple air emboli [ Figures 1 and 2 ].
The patient was shifted to Intensive Care Unit (ICU) immediately, and symptomatic treatment was started. Humidified oxygen at 8-10 L via a face mask and midazolam infusion was started to manage agitation along with analgesics, antiemetics, and antibiotics. Vitals remained stable throughout ICU stay, and the patient maintained 100% oxygen saturation. Midazolam infusion was tapered gradually and discontinued on the 3 rd day. The patient was totally conscious and well-oriented by the 5 th day. On the 10 th day, a repeat computed tomography (CT) scan was done, which showed no air emboli. The patient was discharged without any neurological deficit on the 11 th day. dIscussIon Pneumocephalus (PC) basically means air/gas in the cranial cavity. Although common in neurosurgery and neuroradiology, [4, 5] it is rarely seen after epidural injection as a consequence of unintentional dura puncture, resulting from the introduction of air into subarachnoid/subdural space and subsequent cranial migration. [2, 3] Incidence of PC is unknown and only few cases are reported per year. [6] Complication related to procedure per se are hypotension, postdural puncture headache (PDPH), dizziness, transient paraplegia, and PC.
Epidural space can be identified using loss of resistance technique (using air or saline), detection of negative pressure (hanging drop and inflated balloon), besides other methods such as ultrasonography guided and fluoroscopy guided. LORA and loss of resistance to saline (LORS) are commonly used [7, 8] and carry with them their own advantages and disadvantages. Using LORS, space can be well appreciated but may dilute local anesthetic solution and it is difficult to ascertain subarachnoid puncture. On the other hand, LORA may lead to false-positive results because of air being compressible. [9, 10] Other complications related to LORA technique were compression of nerve roots and spinal cord, subcutaneous emphysema, incomplete analgesia, paresthesia, PC, hypotension, bradycardia, apnea. [11] Air can inadvertently enter the cranium through subdural/ subarachnoid space during epidural space identification since in our case there was no cerebrospinal fluid leakage; hence, ruling out the possibility of subarachnoid puncture, the possible explanation for PC could be that air might have entered the cranium through subdural space. Subdural space refers to space between dura and arachnoid mater, filled with small volume of serous fluid, and connected to cranium via second sacral vertebrae and the possible route for air to migrate intracranially. [12] [13] [14] Sign and symptoms following migration of air comprise mainly of headache. [10, 15] Other signs of space-occupying lesions, such as nausea and vomiting, disorientation, agitation, decreased level of consciousness, seizures, and dysarthria, depend on amount and spread of air. [16, 17] In our case, 3 ml of air was used for space identification, and air volume as low as 2 ml can cause PC. [18] It is important to diagnose PC early on the basis of clinical features and distinguish it from PDPH. In our case, headache was abrupt in onset (within 3-4 h), localized to frontotemporal region, and independent of posture, whereas in PDPH, headache characteristically occurs 24-48 h after dural puncture and is exacerbated by upright posture and relieved on lying down. [19] Nevertheless, diagnosis is best confirmed radiologically.
PC usually resolves spontaneously with symptomatic treatment. Oxygen supplementation in the supine position to accelerate absorption of intracranial air and rapid denitrogenation, [20, 21] prophylactic antibiotics, analgesics, and adequate hydration. Our patient was also taken on midazolam infusion to curb her agitation and restlessness. The patient was discharged on the 11 th day when she recovered clinically and repeated CT scan which revealed no air foci.
PC can be prevented using saline instead of air, or if at all, air is to be used maximum 2 ml should be used. Decreasing the number of attempts and avoiding coughing and deep breaths (creates negative intrathoracic pressure), vigilant monitoring is among other essentials.
Although these steps would prevent a rare complication such as PC, the question arises; is blind epidural technique a good choice for steroid injection? Limitations regarding blind epidural technique are culminating with evidence from various studies. [22] There is no prediction about the direction and flow of drug to pathological site and incorrectly placed needles, this in contrast with usage of image modalities, fluoroscopic methods, use of dye to confirm adequate and targeted spread of drug, thus decreasing the chances of failure, patient discomfort, and complications. An incidental finding in our case was that the patient was in sitting position after procedure to help in concentrating the drug to required site, which also led to migration of air cranially. This case was an eye opener for my team, and yet it should be for all of us practicing pain management. It is highly recommended to utilize image modalities for the best outcome.
conclusIon Thus, we conclude that although not frequent, PC, if occurs, carries risk of severe headache and neurological complications. Preference should be given to LORS; air if used should be minimized and not used at all in case of dura puncture. A high index of suspicion should be kept in mind if symptoms appear within hours of procedure and diagnosis should be confirmed radiologically.
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